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2 JhEiR

2.1 % (a)

S i(x) = (-0.254)x"3 + (-6.864)x"2 + (-60.740)x + (-175.849), x in [-9.000, -8.000]
S i(x) = (0.204)x73 + (4.129)x72 + (27.204)x + (58.670),x in [-8.000, -7.000]
S_i(x) = (0.253)x73 + (5.1562)x72 + (34.367)x + (75.383),x in [-7.000, -6.000]

S i(x) = (-0.244)x"3 + (-3.788)x72 + (-19.271)x + (-31.894),x in [-6.000, -5.000]
S_i(x) = (0.095)x"3 + (1.306)x"2 + (6.197)x + (10.553),x in [-5.000, -4.000]
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S i(x) = (-0.083)x"3 + (-0.834)x"2 + (-2.364)x + (-0.861),x in [-4.000, -3.000]
S i(x) = (-0.309)x73 + (-2.872)x"2 + (-8.476)x + (-6.973),x in [-3.000, -2.000]
S i(x) = (0.908)x"3 + (4.435)x"2 + (6.137)x + (2.769),x in [-2.000, -1.000]
S_i(x) = (-0.890)x~3 + (-0.960)x"2 + (0.743)x + (0.971),x in [-1.000, 0.000]

S i(x) = (0.203)x73 + (-0.960)x~2 + (0.743)x + (0.971),x in [0.000, 1.000]
S_i(x) = (0.445)x"3 + (-1.685)x"2 + (1.469)x + (0.729),x in [1.000, 2.000]

S i(x) = (-0.738)x73 + (5.414)x"2 + (-12.729)x + (10.194),x in [2.000, 3.000]

S i(x) = (0.747)x"3 + (-7.956)x"2 + (27.380)x + (-29.915),x in [3.000, 4.000]

S i(x) = (-0.340)x"3 + (5.092)x"2 + (-24.813)x + (39.676),x in [4.000, 5.000]
S_i(x) = (-0.112)x73 + (1.672)x"2 + (-7.710)x + (11.170),x in [5.000, 6.000]

S i(x) = (0.080)x"3 + (-1.777)x"2 + (12.979)x + (-30.208),x in [6.000, 7.000]

S i(x) = (0.164)x"3 + (-3.540)x"2 + (25.326)x + (-59.016),x in [7.000, 8.000]

S i(x) = (-0.320)x"3 + (8.066)x"2 + (-67.529)x + (188.597),x in [8.000, 9.000]

S i(x) = (0.354)x73 + (-10.139)x"2 + (96.324)x + (-302.962),x in [9.000, 10.000]
S i(x) = (-0.163)x"3 + (5.393)x"2 + (-59.001)x + (214.786),x in [10.000, 11.000]

2.2 9% (b)

S_i(x) = (-0.255)x"3 + (-6.875)x"2 + (-60.833)x + (-176.126),x in [-9.000, -8.000]
S_i(x) = (0.206)x73 + (4.174)x"2 + (27.556)x + (59.577),x in [-8.000, -7.000]
S_i(x) = (0.245)x"3 + (5.003)x"2 + (33.358)x + (73.115),x in [-7.000, -6.000]
S_i(x) = (-0.217)x"3 + (-3.312)x72 + (-16.531)x + (-26.663),x in [-6.000, -5.000]
S_i(x) = (-0.007)x"3 + (-0.163)x"2 + (-0.784)x + (-0.417),x in [-5.000, -4.000]
S_i(x) = (0.299)x73 + (3.501)x"2 + (13.873)x + (19.126),x in [-4.000, -3.000]

S i(x) = (-1.733)x73 + (-14.783)x"2 + (-40.979)x + (-35.727),x in [-3.000, -2.000]
S_i(x) = (6.222)x73 + (32.946)x72 + (54.479)x + (27.912),x in [-2.000, -1.000]
S_i(x) = (-11.690)x73 + (-20.789)x"2 + (0.743)x + (10.000),x in [-1.000, 0.000]
S_i(x) = (11.004)x"3 + (-20.789)x72 + (0.743)x + (10.000),x in [0.000, 1.000]
S_i(x) = (-4.868)x"3 + (26.827)x72 + (-46.873)x + (25.872),x in [1.000, 2.000]
S_i(x) = (0.686)x73 + (-6.497)x"2 + (19.775)x + (-18.560),x in [2.000, 3.000]
S_i(x) = (0.366)x73 + (-3.620)x"2 + (11.143)x + (-9.928),x in [3.000, 4.000]
S_i(x) = (-0.238)x"3 + (3.624)x72 + (-17.832)x + (28.706),x in [4.000, 5.000]

S i(x) = (-0.139)x73 + (2.147)x"2 + (-10.449)x + (16.401),x in [5.000, 6.000]
S_i(x) = (0.087)x73 + (-1.926)x72 + (13.990)x + (-32.479),x in [6.000, 7.000]
S_i(x) = (0.162)x73 + (-3.494)x72 + (24.969)x + (-58.095),x in [7.000, 8.000]
S_i(x) = (-0.319)x"3 + (8.053)x72 + (-67.408)x + (188.242),x in [8.000, 9.000]
S_i(x) = (0.354)x73 + (-10.135)x72 + (96.284)x + (-302.832),x in [9.000, 10.000]
S_i(x) = (-0.163)x"3 + (5.392)x72 + (-58.991)x + (214.750),x in [10.000, 11.000]
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Algorithm 1: Three-Spline Interpolation
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Input: Data points array points of size ROW x C'OL from input file
Output: Coefficients for cubic splines S

h < calculateH(points);

d < calculateD(points, h);

A < calculateLambda(h);

p +— calculateMu(\);

mat < createMatrix(\, p);

M < gaussElimination(mat, d);

for 1 < 0 to ROW — 2 do

. Mi+1 MTi] .
STi[3] « ax[hm] - 6xi[z[]z']’

S[Z] [2] « 3xpoints[i+1][0]x M[i]  3xpoints[][0]x M[i41] .

6xhli] 6% hi] ?
S[l] [1] . 3><pozntséz>]<[2];}>< M[i+1] 3Xpozntsézj}3[]i50]2 XM pozr;f[si%z] (1] + pmntz[[%—l—l] [1] :
S[0]
points[iJrl][Q}?’XM[i] __ pointsli] [0]3>'<M[i+1] + points[iJrl][0}4><points[i][1] __ points]i] [0]><p9ints[i+1}[1] .
6% h[i] 6xhli] h[i] h[i] ’
end

for i < 0 to ROW — 2 do
‘ Print S[i][3], S[i][2], S[¢][1], S[¢][0] and interval [points[i][0], points[i + 1][0]];

end

return S;

Algorithm 2: Calculate A

Input: Array h containing differences between consecutive x values

Output: Array A representing spline coefficients

Initialize array A of size ROW — 1;
for i < 1 to ROW — 2 do

: hli] .
‘ Ald] = R hii—1]’
end
return \;
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Algorithm 3: Calculate u
Input: Array A representing spline coefficients

Output: Array p representing spline coefficients

1 Initialize array p of size ROW — 1;
2 for i < 1 to ROW — 2 do
il 1= Al

4 end

w

(S

return u;

Algorithm 4: Calculate h and d
Input: Data points array points

Output: Array h of differences between consecutive x values and array d for spline

calculations

1 Initialize arrays h and d of size ROW — 1;
2 for ¢ < 0 to ROW — 2 do
3 hli] < points|i + 1][0] — points][i][0];

. 6 oints[i+1][1]—points[i][1] oints[i][1]—points[i—1][1] .
dfi] «= A ThRE—1] (p h[i]p -k h[z’lil] )7

5 end

6 return h, d;
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